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1. Problem Statement 
 
Computer Science has become an important subject in all schools.  This is 
directly due to the increasing dependence on computers within the information 
age. Computers are being used in almost all industries and so it has become vital 
to become savvy in their use.  Computer education in schools has witnessed an 
explosive growth since the early 1980’s.  Since the introduction of computers in 
schools, a lot of change as occurred in the industry. However, the school 
curriculums have remained outdated and program oriented. Computer science 
classes in middle schools include introduction to computing skills – basic working 
knowledge of Windows OS and Microsoft Office. High school computer science 
classes include introduction to programming classes such as Introduction to Java 
or Beginning C.  
The purpose of this thesis was is to research if these conventional computer 
science classes were harming more than helping the students taking them. 
Further, I desired to find a style of teaching or a curriculum which not only looks 
and sounds interesting to the students (so as to encourage greater involvement) 
but also teaches them the computer science fundamentals.  Game designing is 
one such option, which has promising prospects. The professional industry 
needs students to be computer savvy as we live in the information age. We 
cannot afford to produce a generation who just knows how to use the technology 
but is too afraid to utilize it for greater good. I thus took this as a starting point of 
my research and spent my time understanding the education system and 
academic environment by visiting K-12 schools. 
1.1 Why Game Designing 
 
Game designing software such as AgenstSheets Inc. and Game Maker Inc are 
becoming increasingly popular today. They are applications which provide a 
good user friendly User Interface and a strong underlying layer of code. As the 
user progresses in making a game, it not only uses his/her artistic skills but also 
forces the designer to think in a structured and analytical manner. It teaches 
basic computer science fundamentals, loops and patterns subconsciously. Past 
studies have shown that classes that use computer simulations to teach 
mathematics, scored considerably higher on standardized tests (Wenglinksky, 
1998). Mathematics is a close kin to fundamentals in computer science. Hence 
we believe that subconscious learning will have a far better impact on a child as 
opposed to learning loops by coding boring programs. Research has also shown 
that computer running simulations illustrate the consequences of the rules 
defined by the learner and these in turn, help the learner to comprehend complex 
casualties and may stimulate further investigation (Repenning, Lewis, Cherry, 
Rader, 2001).. The following graph gives a pictorial representation of why we 
should be using computer games as a tool for teaching computational and 
mathematical fundamentals. 
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Source: what kind of Educational Computer Games Would Girls Like, Rubin Andee, 
AERA, 1997 
 
Historically it is seen that games have attracted the males because they mostly 
represent “male” interests such as violence and fast racings. Females prefer to 
create and design. Gaming has been an area which has been seen as 
predominantly “blue” – however success of “pink” games such as “Barbie 
Fashion Designer” (Cassell, Jenkins – From Barbie to Mortal Kombat) has shown 
that girls equally enjoy them. In the current classroom environment of computer 
science classes, girls take a back seat as no creativity is involved in 
programming. Game design would provide the perfect platform for both males 
and females to learn computing fundamentals in a fun manner.  
 
However there are a lot of clichés are attached to games, which would need to 
be tackled. The first is that the teachers, parents and the education system would 
have to recognize the advantages game design software offer. Also, they would 
have to comprehend that designing a game is different then playing one.  This 
would meet stiff resistance from parents that are traditional in their approach, and 
thus would not respond positively to the idea of their children designing a game. 
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The second issue would be to shed the “Male Only” tag that games have. 
Females would have to be convinced that they would enjoy game designing and 
it is not restricted to violent games but can be used to create things they like. 
Mostly the problem seems to be that they do not yet understand the difference 
between using or playing a game versus designing or building one. 
 
By thus far I have read the following articles and books. Here is a brief annotated 
bibliography for some of the books/readings which contributed in my research. 
2. Field Notes 
 
To get a more personal feel of what was going on in high schools, I decided to 
visit nearby high schools by myself. I talked with the school principal, academic 
advisors, teachers and students to gain a diverse input. I attended a few 
computer classes myself to see in action the delivery of the computer knowledge. 
The interviews voiced grave concerns over the current computer science classes 
being taught in the school district and in some cases the teachers seemed 
helpless. 
 
I conducted “Brain Dump” test with the students. This involved identifying a 
commonly popular computer game, in this case Space Invaders.  Then, each 
student was provided with a sheet of paper and asked to explain how the game 
would be made. They were free to draw a picture, write a paragraph or write 
code for this.  The idea behind this exercise was to explore the current thinking 
pattern of the students. No assumptions were made about the background of 
students. Their analytical and problem solving skills were mapped. 
 
The lab notes for this exercise can be found in Appendices 
2.1 Pflugerville High School – Pflugerville, TX 
 
The state of Texas requires that the student complete 1 credit in programming 
class followed by another one in programming or 2 credits in Web-
design/multimedia classes. Following this the Pflugerville High school offers two 
branches in computer science that a student can choose from one being the 
programming class and other is the web design class. Out of the 19 students in 
the programming class, only 1 was female. Conversely, the web- design/ 
graphics class had 12 students of which 4 were female.  The females seemed 
more attracted to the web design classes, as did the males as inferred from the 
student’s comments.  This was stark contrast in comparison to the dull 
environment in the programming class. 
 
I conducted The Brain Dump test for the web design class and got very positive 
results right from a story board setting to a graphic representation. The students 
were very excited to learn that game designing software could be used for 
learning computer skills. 
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Refer to Appendix A for test results. For statistical information on the school 
please refer to Appendix A, School Profile Section. 
2.1.1 Conclusion 
 
Since this was a high school, students seemed to be set in their thinking about 
games and computer science classes in general. This was more so with the girls 
who actually believed this was a male oriented realm and they were not cut out 
for it. Another worry was that if they knew more computers than their male 
counterparts than that would be categorized as geeks. 
2. 2 Delhi Public School – New Delhi, India 
 
During my visit to India, I conducted the similar Brain dump tests in a well 
renowned Indian school. This was very interesting as the computer classes 
comprised of almost 50% females. The girls were very interested in computer 
science. This seemed to reflect a very cultural mind set. The computer classes 
were mandatory for all students and included “Introduction to C++”. The Head of 
Department Mr. Mukesh Kumar said that girls participated actively in class.  
 
He pointed out a very valid concern with game programming – that is, the mind 
state of parents and other teachers that gaming could not have an educational 
value-add. The school may have to conduct some explanations with the parents 
that may wonder what was going on, in that their kids were making/playing 
games as homework. 
 
The feedback I got for this exercise was coding dominated, equaling in level of 
performance to a college student in the United States. Delhi Public School (DPS) 
has an EXUN Club, stands for Experts Unlimited. The motto is "We not I", 
where the focus is the formation of team spirit. This club was started in 1992 - 
when a number of computer enthusiasts thought about getting the school some 
recognition in professional arena. Spearheaded by the Head of Department, 
Computer Science, Mr. Mukesh Kumar this club is now a 21-member 
organization with a host of students performing exemplary in various fields like 
computer programming, computer quizzing, and web programming.  
 
Refer to Appendix B for test results. The high school itself has 5000 students. 
Out of which the students can choose a Science Stream (Math, Physics, 
Chemistry), a Commerce Stream (Economy, Business) or Humanities (Arts). 
Those who take the Science stream have to mandatorily attend computer 
science classes. 
2.2.1 Conclusion 
 
Compared to my visits to Pflugerville High, Delhi Public School gave an entirely 
different story. Here the male and female students were going shoulder to 
shoulder in computer science classes and infact females seemed more 
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interested in the subject. This maybe due to cultural differences. India is seeing a 
boom time in the IT industry and computers is a very sort after degree there. The 
Brain dump tests demonstrated that the students had a good grip on 
programming skills. However even they were very interested in the demo they 
saw of game designing softwares such as AgenstSheets. 
2.3 Centennial Middle School – Boulder, CO 
 
Centennial Middle School holds Friday computer club after school. Here any 
student is welcome and they can learn about various software and listen to 
diverse guest speakers. There, about 30% of the audience was female.  
Compared to Pflugerville, this was very encouraging. Sadly, none of the girls 
participated in the Brain dump test which I conducted – I received only blank 
sheet of papers. I got a very positive response from the boys and owing to the 
fact they had some experience with the “AgentSheet software” and were able 
draw to up the game at hand fairly quickly.  
 
The fact that there were girls present in the class, who were making very good 
3D images in “Poser” Software yet not confidant in their ability to an extend to 
design a game, was disappointing. 
 
Refer to Appendix C for test results. For statistical information on the school 
please refer to Appendix C, School Profile Section. 
2.3.1 Conclusion 
 
University of Colorado’s computer science department has an existing 
relationship with Centennial Middle School. Hence some of the students had 
been exposed to AgenstSheets from before. The male students had a good 
understanding on how to make games as gathered from the Brain Dump Tests. 
However the girls did not take the Brain Dump tests as they thought they could 
not do it and it was a male only thing. However they told me when I asked that 
they would like to create and build things but felt dominated by the boys when it 
came to AgentSheets. This view was similar but different from what I saw in 
Pflugerville High, where the girls seem to feel dominated by the boys however at 
Centennial atlest the girls were willing to give to learn if the environment was 
right. 
 
3. OBSERVATIONS 
3.1 The Current Curriculum 
 
These Brain Dump tests were conducted over two high schools and one middle 
school aswell as across two continents. Indian culture has a more emphasis on 
education especially for medicine and sciences. This was certainly evident from 
my talks to the students (even females) who viewed computer science as an 
 8 
“easy” science compared to medicine. Also, due a computer boom in India, 
owing to the large number of off-shoring, computer science degrees are hot. This 
may be a reason why so many students are interested in the field. 
 
Herewith are some sample questions as seen in high school computer science 
curriculums: 
 
Question: Write a Program to generate 10 prime numbers using do while loop. 
 
Question: Write a Java applet which takes a user input temperature in 
Centigrade and displays the corresponding Fahrenheit value. Ask the user if 
he/she wants another conversion, keep on doing conversions until the user says 
no. 
 
(Source: Delhi Public School, Delhi, India) 
 
Above are sample questions as they appear on quizzes in programming classes 
in high schools. They test the students knowledge of some programming 
fundamentals such as do-while and if – else loops which are common to most 
programming languages. An average beginner would write the above program in 
10 or more lines of code.  Historically it has been seen that programming classes 
like mathematics classes tend to “scare” away the students. Sitting in front of the 
flickering computer and writing endless lines of codes is an image that comes to 
mind when one thinks of programming – which does not reflect actual fact. 
Today, at least 50% of the people with computer science Bachelors degrees from 
colleges are not coding but involved in the many other facets of computers. 
 
From my visits to high schools, I saw most computer programming classes had 
barely 10% female participation. Almost 98% students were taking the class as it 
was the state requirement to graduate high school. Most said they would not take 
the class or register for any advance class in computer science if they were not 
required to do so. Of the 2% who did take the Introduction to Java class at 
Pflugerville High school, approximately one third of the students dropped out as 
soon as they realized that all they were going to do was generate codes for small 
programs and not anything “fun”. 
 
“I took the class thinking I would learn how to make some cool applications/ 
programs which I can show off, instead all I did was to generate odd numbers” 
 
-a male student who dropped Intro to Java class in Pflugerville High 
3.2 Male vs. Female View 
 
The current computer science curriculum fits the typical “pale while geek 
engineer” image. Is this the kind of image we want to stick to for an important 
subject like computer science?  Girls approach the computer as a “tool” useful 
primarily for what it can do while the boys view it as a “toy” and/or an extension of 
self (Teach Savvy, AAUW 2000) 
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“I don’t want to sit and code in front of the computer, that’s boring. I want to be 
creative and design something” 
 
-a female student of Pflugerville High on why the computer science classes don’t interest 
her. 
 
The introduction to programming classes is driving away the female students 
from computer science.  The females view computers as a tool and do not like 
the narrow and too technical programming classes which were male dominated. 
In a world where women are no longer locked inside the four walls of home and 
are increasingly managing their professional and home life very well (Rubin, 
1997). It becomes vital that girls take an interest in computer science. Not only 
because they need to know more than just to surf the internet and write email but 
because the technical industry is offering ideal work life solutions to women. 
Flexible timings, option to work from home, working remote and extended 
maternity leaves are some of the options that big software giants such as 
International Business Machine (IBM) or Microsoft offer to their employees. This 
works to the advantage of working mothers and working housewife’s. Forbes 
Magazine list for Best Places to work for women and working mothers ranks 
computer companies in its top four (courtesy : Forbes 2004 survey). 
 
 
   Graph 1 
 
We need to restructure our school system in teaching computer science in such 
a manner that it provides a welcoming environment for women. 
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Only a very small percentage of the male students want to attend the 
programming classes, most of whom are categorized as geeks. The rest of the 
male student population wants to take computer science classes either thinking 
they would teach them to make some “cool” applications which they can show 
off. Hence current curriculum does not fare any better in the male student 
population either. 
 
About three-fourths of the teachers are women in high schools. It has been found 
that they critique current educational software’s quality, the disconnection 
between classrooms needs, curriculum, school district expectations (Tech Savvy, 
2000). 
 
 
  Table 1:  Bachelor’s Degrees Earned by Women 
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 Graph 2: Number of Bachelors Degrees earned by females in U.S 
4. A Turning Point 
 
I had originally started my research to find if our current curriculum in schools is 
actually helping the students and whether game designing softwares can be 
used to teach computer science fundamentals. My findings along the way in 
some regard disturbed me as a female engineer while on the other hand it also 
reinforced some of my earlier assumptions. 
 
• The current school curriculum lacks the ability to interest more than a 
handful of students. There are MS Office teaching classes which do not 
teach computer science fundamentals. Then there are the conventional 
programming classes, which only a few students take by choice the rest of 
the students mostly, get out of the class learning very little. Students 
welcomed the idea of game design as a learning tool as it certainly 
stimulated their brain but also here was something they could show off to 
their friends and have a “cool” factor associated with it. From the Brain 
Dump test results it became evident that the students were allowed to 
think differently, and it created a “buzz” atmosphere compared to the “dull” 
environment witnessed during a programming class. 
 
• The conventional classes act as a deterrent to females. The suggested 
solutions of game designing classes have a cliché of “Game = shoot ‘m up 
games which boys like”. Hence they also do not attract the female 
population to a computer science classroom. This certainly was a big 
disappointment to me – a female computer science engineering senior, 
who does not find it alarming to walk into a computer science class filled 
with boys and only one or two female counter parts. I would certainly not 
like to see this continue on in the future and would like that my female 
counterparts to enjoy computer science as much as I have. 
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It is astounding to note how that number of females wanting to take up 
Engineering or Computer Science is at an all time low compared to other 
careers ( graph 1) according to the Intended College Majors by SAT Takers in 
2004. Also, of the females who do enroll in Engineering or Computer Science 
degrees, only very few of them actually graduate with the degree. Many drop 
out or change majors somewhere during the 4 years. Mostly during the 
sophomore, junior levels. The number of women who earned bachelor’s 
degree in computer science have declined by atlest 9% over the past 10 
years (graph 2), also as seen from the table 1.1. As we are progressing 
towards building an information-based economy, more and more 21st 
centaury jobs will require a facility with computer technology. A competitive 
nation cannot allow girls to write off technology as exclusively a male domain. 
This is worrisome and a lot of researchers and educationists are pondering 
over what can be done to change this trend. 
 
I am still positive about the fact that game designing can be used to teach 
computer science fundamentals to students. But I am led to believe, based on 
my findings that the game design would need to be presented in such a 
manner e.g. more social activities. Such that females would be willing to 
overcome the mental roadblock which holds them back.  The mental 
roadblock being, that it is a male dominated subject. I would like to take this 
up for further research. 
5. Research 
 
It was proposed that to further research on this topic, additional field research 
should be conducted. An ideal experiment would be to introduce game designer 
software such as Agentsheet. Thru the building of computer games, learning and 
adaptation skills would be observed.  
 
To conduct specific labs geared towards only girls. It was proposed to hold 
Tuesday “Girls only Computer Club”at the Centennial Middle School, Boulder, 
Co. Where the girls would come together and build a game/ improvise an existing 
one it would have a discussion oriented, team oriented open environment. The 
objective of this would be to get them thinking about some basic computer 
programming concepts without the programming but still keep some connection. 
This would take away the burden on any one girl to have the pressure to build 
something like a game. And hence give the girls an opportunity to collaborate 
and find how they can have game designing softwares cater to their needs. My 
objective was to help the girls build something using Agentsheets which interests 
them. To get the students enthusiastic in such a manner that they would not be 
diffident in showing off their games to peers. This would help in my research to 
understand what it would take to get the girls involved in using game designing 
softwares. They certainly do not seem to be attracted to the conventional 
computer programming classes. With softwares such as AgentSheets they would 
be able to use their imagination and design something while learning some 
computer skills subconsciously. The real problem to be addressed is to start with 
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game design related activities which use Poser (and similar designing tools 
which the students are familiar with) to develop peripheral artifacts relevant to 
games. At the same time address to of the problems that are due to having no 
goal (by goal, I mean that they are using these tools manly for recreation and do 
not have a specific usage for them. Many kids, boys and girls, at centennial and 
elsewhere seem to have no goal. Their creations and consequently their 
excitement fizzle out because there is no real use for their creation. 
 
Initially, I had planned to hold Tuesday Girls Club, by which I wanted to show 
how the girls how they can use their existing knowledge of design and use it to 
build computer games. Thereby actually “using” their creation and enliven them. I 
wanted to address the issue which comes to surface from the statement below: 
 
“I don’t like computer games. I like to build things” 
 
-A female student at Centennial Middle School on why she does not like computer 
games. 
 
The problem and solution are very closely related here. The females like to be 
creative and build things. They do not realize that these skills can infact be used 
to build computer games. 
 
Scott Dixon, the Technology Chair at Centinneal Middle School, suggested the 
Tuesday Computer Club dedicated to only girls as he felt that the girls might not 
be that “open” to learning computers with boys around. This was so, because 
some girls felt dominated with the boys advanced skills in computers.  
 
Scott Dixon helped advertise these girls’ only sessions among his students as 
“Game design for girls”. However we soon realized that this wording did not 
sound interesting to girls. We then changed it to “Learn how to Animate/ in-liven 
your creations”. This new mantra gave the desired effect and a number of girls 
showed up on the Tuesday Computer Club; however they said the Day was not 
convenient to them due to dance classes. We then decided to have a separate 
section exclusively for girls in the Friday Computer Club. This worked as a 
number of girls came to the Friday Computer Club and liked the fact that I was 
there only to help them and work with them. 
 
The Friday Computer Clubs were conducted over a period of a month and half. 
Where the girls made individual games, discussed new storylines and other 
ideas openly.  A number of girls ended up buying the AgentSheets software at 
discounted rates. After a few weeks the girls were given a questionnaire to fill out 
and individual interviews were also conducted. These questionnaires were 
designed to understand if the female students had subconsciously understood or 
become familiar with some computer science or Object Oriented programming 
concepts and fundamentals. 
Interviews were conducted to better understand how the female students felt 
about using AgentSheets and weather it had helped them see game designing 
software in a new light. The analysis of these interviews and questionnaires is 
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described in detail in section Findings. From these we would be able to shed 
some light on how female participation can be increased in computer science 
classes. Also, on how for the future a game designing curriculum should be 
designed which would be attractive to females. 
 
6. Findings 
 
Below is an account of my findings and observations from the field research at 
Centennial Middle School, Boulder, CO. 
6.1 Analysis of Games Designed by Female Students 
 
Knowing the Girls in the computer club usually spent their time drawing objects; I 
talked to them on how they could “animate” these images and actually play with 
them. This idea was very well received by them and the girls were a ready 
audience to some very simple “girly” games made in AgenstSheets like Fishbowl, 
Fish Tank. 
 
Following this, the computer club sessions became more discussion oriented. 
The girls would discuss their ideas of games – “The Story” as they called it. It 
was interesting to see that most of the game ideas that the girls came up with 
were either “mazes”, or were oriented about 1 or 2 characters. Where they had 
the image of a character and wanted to move it around in some interesting 
manner. Once the girls had the story in place, they spent their time 
hunting/making the perfect images for the so called “Characters”. They only 
asked very specific AgenstSheets “How do I do this” questions and were very 
quick to learn. An interesting point to note was that once I did a demo of 
AgenstSheets, and they were willing to experiment with it and click around to 
learn what different buttons/functions did. This was certainly a big positive sign to 
me as earlier girls did not want to do anything with a software which had anything 
to do with games.  What did the trick was that I took images like the ones they 
drew and showed them how to animate them. I did not use the word “game” 
initially as from my past research it was evident that they viewed the term game 
with being male oriented. However once they became familiar with game 
designing and AgentSheets they themselves were able to look beyond the 
mental block of games being only for their male counterparts. 
 
The games designed by the female students were mainly of two types. Maze 
oriented with the one character trying to move to a final destination while 
escaping/overcoming obstacles. The other type of games made involved 
movement of a character on the screen, sometimes towards a goal and 
sometimes trying to escape some things. Another interesting feature to note was 
that some of the objects/Agents were just placed in the game for aesthetic value 
only and they did not have any function of their own. This was very different from 
the games made by their male counterparts where more emphasis is given to 
function then aesthetic value and visual appeal. 
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The games were simple in nature yet made use of some underlying 
understanding of computer science basics – like some concepts of object 
oriented programming (discussed in detail in the next section). The girls grasped 
very quickly and helped each other out.  This led to a discussion environment on 
the games among the girls as they played each other’s games and advised on 
the same to their peers. 
      
6.2 Questionnaire Evaluation 
 
After nearly a month and a half of holding computer clubs, I put together a 
student questionnaire to be taken by the students. This would help understand 
and analyze each students understanding of game design over a common 
platform. A sample of the questionnaire can be found in Appendix F. 
 
This questionnaire would replace the Brain Dump test activity. This was because 
while giving the Brain Dump activity to the students I became aware of some of 
its back draws. Firstly, since the students felt overwhelmed and lost when they 
were given a blank sheet of paper and told to explain how to make a game. 
Students in middle and high schools are more used to a setup where they are 
asked specific questions or questions which lead them to think unlike the 
University setups where the students might be given an assignment and they 
have to figure it out. The questionnaire format did exactly this – it asked them 
specific questions on how it makes a game and different aspects of it. It gave 
them a bounded space to work and think within.  From an information gathering 
perspective this was also a better route to go with. I was able to ask the students 
very specific questions which they were compelled to answer. Unlike the Brain 
Dump activity where at times I was left wondering over some information, and it 
just game me a map of what they were thinking not what they understood. 
 
This questionnaire would help me see if the students had subconsciously 
become familiar with some CS/OO concepts. Which includes being able to 
identify Objects (This could be a set of nouns), being able to define behaviors for 
the objects (set of verbs describing what the objects do). To see is the students 
were able to describe the properties of the Objects, relationships of these 
Objects with other objects. I was hoping to see this data at a basic level, 
described in English. Since these students are 6th graders and not familiar with 
programming languages and terms. I was looking for usage of words like 
“random, tracking, moving, going after, running, chasing" and other verbs which 
describe actions of the Objects. 
 
Also, it may be noted that Traditional programming concepts (variables/ functions 
et al) might not be evident from this questionnaire. This is due to the fact the 
software Agent Sheets used by the students adopts a high level approach to 
make games. 
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Included in the questionnaire was an exercise to identify types of “Agents” or 
“Objects”. I ran thru a slide and an example with the students to demonstrate the 
differences and addressed their questions and concerns. The girls were very 
excited about taking the questionnaire however frowned over the length of it. 
 
1) Goal Agents: Goal agents are pursued by other agents. Goal agents may be static or 
mobile. For instance, a refrigerator is a static goal, typically located in a kitchen, pursued 
by an agent representing a hungry person in a Sims-like game (Wright, 2001). A soccer 
ball, in contrast, is a mobile goal attracting soccer players. 
 
2) Pursuer Agents: One or more pursuer agents may be interested in certain goal 
agents. For instance a pursuer agent representing a bored person may be interested in 
a TV agent but may also find other source of entertainment. Multiple pursuer agents 
sharing interest in the same goal may collaborate or compete with each other. If there 
are multiple types of goals, such as food, and entertainment, then the pursuer agent 
includes a goal selection mechanism determining the priorities of goals  
being pursued. 
 
3) Path Environment Agents: A path environment agent enables a pursuer agent to 
move towards a goal agent. In a household simulation a path environment agent may 
represent a kitchen tile, or a piece of carpet. A path environment is an active agent 
participating computationally in the Ecological AI that is helping pursuer agents to locate 
goal agents. 
 
4) Obstacle Environment Agents: Like Path Environment Agents, Obstacle 
Environment Agents are part of an environment but they deter pursuer agents from 
reaching their goals. Walls, closed doors, fires, fences, and rivers can all interfere with 
the pursuer’s attempt to reach a goal. Interference can be at different levels. A wall may 
permanently prevent a pursuer from reaching its goal while a piece of furniture in the 
middle of a room may just pose a simple delay caused by the need to  
navigate around the furniture. 
 
(Source: personal communications) 
 
The filled out questionnaires are given in Appendix G. The results in the 
questionnaire were very positive. Most of the girls were able identify 
agents/objects and the behavior of each.  Out of the 4 girls who took the 
questionnaire, all of them were able to identify the agents in the game “Pac Man”.  
Most of the girls were able to identify the types of agents and their roles as can 
be seen from the graph below. Some even had a very good sense of timing – i.e. 
they were able to define what the agent does in what time span, e.g. “once 
every”.  The identification of Pursuer Agent threw the girls off, this was because 
in the game of Pacman there are actually two Pursuer Agents – the Pacman who 
pursues the green/red beans and the other is the ghost who pursues Pacman. 
Since this was a tricky question, I was not surprised that one of the girls got both 
right.  
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While filling out the questionnaire, they did have some difficulty defining 
“Agents/Objects” in the most succinct manner; however their grip on description 
of agents, identification of agents was very good. 
7. Conclusion 
 
My research on the subject has been quite a journey and has led me to a number 
of conclusions. 
 
Firstly, there has been a sharp decline over the past decade in the number of 
females in field of computer science. This decline is continuing to grow at a 
remarkable rate as the enrollment of female students aswell as sophomore drop 
date in colleges in computer science is on a decline. Among the numerable 
causes, some of them which I came across in my research are the following. 
Females are creative by nature and like to design and construct things. However 
in the field of computer science they feel dominated by their male counterparts. 
Computer science students have this “geek” image attached to them. This is not 
very interesting to the females.  
 
Game Designing software offer a common platform where males and females 
can come to learn computer science skills. However I soon found out that while 
this is a good platform but the females view game designing as “male only”, 
“destructive”. This is owing to the fact that most games which are advertised 
today by the gaming industry are male oriented and first person shooter games. 
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This is a big deterrent to females.  This became evident from the interviews of 
female students that I conducted at various schools. 
 
Now the question if the girls are interested in designing then how to get them 
involved in game designing and overcome the mental block of “male only”. Here 
are some of my findings on the subject. Firstly we have to get the female 
students in an environment where they do not feel dominated, this may be by 
holding girls only sessions or have certain areas blocked off only for them. 
Secondly, I believe it is in the way game design or technology is presented to 
them. It should be presented in way such that it creates their interest and 
demonstrates that it can be used to build non destructive games and use creative 
skills.  Words like “Animate”, “Enliven” help attract female students more than  
“Learn how to make games” 
 
I am led to conclude that if taught and presented in the right manner, game 
designing software will not only attract female students and help them shun the 
“male” only domain image for games and computers in general but also help 
teach them some basic Object Oriented programming skills. This was evident 
from the Friday lab sessions I had. Where I began with a class where the female 
students were not even willing to participate in a “Bain Dump” test on game 
design. After about a month of holding Friday girl’s computer club – they were not 
only enthusiastic on talking about the games they had built but were taking a 
comprehensive students questionnaire on game designing.  
 
The girls described game designing as being fun and an outlet to be creative. It 
game them an opportunity to show of their works, which meant they viewed their 
games as something they were proud of. The girls liked to teach and help other 
students on using AgentSheets. 
9. Further Research in the Area 
 
For further research in the area, I would propose more field research. This would 
be holding more girls only clubs and studying how girls interact with games. 
These computer clubs would not only serve to help the girls become more 
familiar with game designing software such as AgentSheets. 
 
These computer clubs would try and understand and design a computer 
curriculum for game designing software which would help teach computer 
science to students in such a manner that it is attractive to both males and 
females. A curriculum which would not only serve to the scholastic need to teach 
computers to students and get them interested in the subject but also make 
learning fun for students. 
 
Secondly, another interesting aspect to find out would how best to advertise the 
class to the students. In terms of course description.  
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It is also been observed that since game designing classes would not be a 
conventional computer class. It might not be well received by parents and 
teachers. Hence it becomes vital to find a way to inform them and make them 
aware of the advantages of teaching game designing software such as 
AgenstSheets of Game Maker. This could be possibly done by sending out a 
letter. Research needs to be done on how this issue would be addressed. 
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APPENDIX A 
Brain Dump Results 
(Source: Pflugerville High School, Pflugerville, TX) 
Comments: This student seems to have some previous experience with the 
game designing software, Game Maker. This was interesting to note and observe 
how he sliced up the game 
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Comments: This student used visuals to depict how he would make the game. 
He identified the objects and their roles very clearly. Also how he would keep 
track of the scoring for the game. 
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Comments:  Student was able to identify some of the main objects in the game 
visually. Student was not too clear on their roles. 
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Comments: Students was not too good with the visual description, however is 
able to describe the objects and their roles very clearly. 
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Comments: Student uses words to describe the game but is not able to clearly 
define the objects. Has an understating of what needs to be done form high level 
perspective. 
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Comments: Student is able to identify some agents and their roles/placement in 
the game. However was not able to describe how he would actually make the 
game. 
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Comments: The student was not able to describe anything about the 
objects/roles. However he says “I would use a language that be graphic oriented” 
to make the game. He mentions Java or Basic. I am not sure how he is actually 
going to make the game in those as he does not talk about it. 
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Comments: This was the only female student who took this test, she mentions 
how she has a mental block with games as her father and brother hogged the 
computer and gaming scene at home. She liked to draw and create though. 
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Profile of Pflugerville High School 
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APPENDIX B 
BRAIN DUMP RESULTS 
(Source: Delhi Public School, New Delhi, India) 
 
 
 
Comments: The student has a very clear understanding of each of the 
objects/their roles and how he is going to go about making the game. He breaks 
it down pretty well – good understanding of what is going on. 
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Comments:  This female student gives sample code/pseudo code on the 
objects/rules of each of the objects/layout of the game. Certainly impressive for a 
9th grader. 
 
 
 
 33 
 
APPENDIX C 
BRAIN DUMP RESULTS 
(Source: Centennial Middle School, Boulder, CO) 
 
 
 
Comments:  The student was able to identify objects visually and some rules 
relating them at a very simple level. 
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Comments: The student gives some pseudo code which relates how the objects 
interact with each other. I was surprised with pseudo code from a middle school 
student. 
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Comments: Student visually describes how he would make the game, and 
general movement of the objects. He was able to identify most of the objects 
well. Seems more like a screen shot of the actual game. 
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Comments: Student was able to describe some interactions between objects. 
However he was not able to identify all the agents but did have a good idea on 
what was going on in the game. 
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Comments: Student able to roughly identify some agents and the rules that 
define their movement. 
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Profile of Centennial Middle School 
 
 39 
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APPENDIX D 
Originally Proposed Time Line 
 
   Table 2: PROPOSED TIMELINE 
              
Week of What I Propose to do What I hope to 
accomplish by this 
3/7-3/13 Prepare for thesis 
defense/draw up plan for  
Tuesday Girls Only club 
Show the faculty what I 
have done and hope to 
get approval for further 
research in the area 
3/14-3/20 Ice breaker with the girls 
on Tuesday/ Help Build 
Space Invaders with the 
boys on Friday 
Get to know the Girls/ 
technology fears. / Help 
Students make game 
without coding! 
3/21-3/27 <Spring Break> 
Work on creating Sample 
letters 
<Spring Break> 
3/28-4/3 Work with the Girls to 
Build Game/ Improvise / 
Help students make 
Space invaders 
Discussion 
environment/work as a 
team to build something 
together 
4/4-4/10 Test Sample letters/get 
feedback. Work with the 
girls./ Brain Dump test 
with the Friday Computer 
Club students 
Feedback on letters 
would help 
improvise/refine them. 
Brain dump tests would 
indicate if students 
benefited from making a 
game in Friday club 
4/11-4/17 Work with the girls/ 
Rewrite Letters with 
changes 
Help me observe and 
learn how girls interact 
with technology and how 
to get them more 
involved. 
4/18-4/24 Conduct Brain Dump test 
with the girls/talk to them 
about learning 
experience in Tuesday 
Sessions. prepare draft 
of final letters 
By having a brain dump 
after the girls game 
making exercise, would 
help see if girls gained 
some additional 
understanding of CS 
fundamentals 
4/25-5/1 Write Report on findings  
• Note: This is just a proposed guideline and maybe subject to change 
depending on course of events and student response at Centennial Middle 
School, CO 
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APPENDIX E 
Actual Plan Execution 
 
Date Plan What Actually 
Happened 
Plan of Action 
3/15 1. Introduce myself, 
2. why are we here - learn how 
we can animate and possibly 
make very simple games  
3. Lets look at some simple 
games (show Fish tank, Fish 
Bowl, Mickey mouse) 
4. Let me show you how a image 
made in Posar can be made 
more fun by making it move 
and possibly make a game out 
of it (woman)  
5. Why don't you try and see how 
u can make a similar thing or 
you can enhance the same 
game. 
6. Help out/answer queries 
7. Discussion 
I went there yesterday 
and only 1 girl came, 
she was interested 
but she could not stay 
long.). He had not 
been able to 
announce it wholly yet 
as last two weeks 
were crazy and hence 
the low turn up. This 
week's Friday 
session, I would go to. 
But he said he would 
call me and let me 
know if there would 
be a Friday session 
due to due to Spring 
break next week. 
I had an in depth talk 
with Scott and I guess 
we will start with 
Friday sessions 
where he would 
designate an area for 
girls. He gave me a 
list of girls whom I 
should talk to on 
Friday (also he told 
me what interested 
each of them). Also 
he said, given their 
past interests - they 
like  stuff where like 
things change color 
touching each other 
and all (I set up to 
projects in 
AgentSheets like this 
3/18 1. Change of Plan: Plan to not to 
conduct “Tuesday” Computer 
clubs. 
2. Have a area exclusively for the 
girls in the Friday Computer 
Clubs, 
3. The rest I will stick to my 
original plan for 3/15 i.e. 
introductions etc. 
1. Of the8, 6
th
 grader 
girls came. 
2. I went thru steps 1-
5 of my plan – they 
were very interested 
and amazed by 
seeing the mini 
games, a lot of “ooo 
and ahhhs”. 
3.One girl had seen 
AgentSheets before – 
she made a complex 
scenario with 2 
Agents moving 
4.Girl B imported a 
picture of a frog and 
was able to make it 
move around the 
screen 
5. Girl C drew a maze 
and was able to get 
her agent girl move in 
the maze.  
6.Girl D, played 
around the 
AgentSheets and was 
able to make up her 
mind that infact she 
could also make 
I was very surprised 
with the fantastic 
response I got from 
the girls. One of the 
girls even asked me 
how she could get 
AgentSheets at her 
home PC. 
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something looking at 
other girls, She was 
very hesitant in the 
beginning 
7. Girl E was able to 
draw some agents 
and move one 
around. 
8. So 5 girls out of 8 
were there with me, 
The other 3 left the 
class for pizza or 
were doing something 
else. However they 
kept a close watch on 
what I was doing – 
maybe next class they 
get more interested. 
3/25 1. Help the girls in their individual 
projects with AgentSheets 
2. To help them “Think” on how to 
do stuff with Agents 
3. Try and get the other girls 
involved 
4. Change in Action due to last 
week: Ask Scott if I can get a 
copy of their weekly progress 
on the projects. 
1. Auditions for an 
upcoming play hence 
most of the girls went 
there. They come up 
and told me about it 
on why they could not 
come 
2. Girl C, continued 
working on her game. 
She was impressed 
with “New depiction of 
agent” 
3. Girl E and F 
decided to work 
together on making a 
game. They had a lot 
of ideas and I helped 
them see how they 
would go about 
making each one and 
finally they were able 
to decide on one and 
started working on it. 
They decided to take 
the game stepwise 
1. Definitely get email 
address of the girls. 
Cause if they were 
going to be a part of 
this play then it might 
affect my research.  
2. Ask the girls if other 
day suited them. 
3. If only 3 girls show 
up next week then I 
would go to play 
practice and ask girls 
on other days they r 
free. 
4/1 1. Continue to work with the girls to 
help them learn AgentSheets. 
2. Answer any questions on their 
games 
3. Changed Plan: Ask the girls for 
their email addresses and also if 
another day suited them. 
1. About 4 girls 
showed up, which 
was good-3 from last 
time one from the first 
class. 
2.  Girl E and F 
continued working on 
their game, F said she 
got selected in the 
play and would not be 
able to come to the 
computer club. But 
would work on game 
from home. 
1. Help the regular 
girls with their games. 
2. Spend personal 
time with each one 
and understanding 
their frustration and 
helping them to add 
additional features 
3. Introducing any 
new girls to 
AgentSheets  
4. Get a discussion 
environment going 
between the girls. 
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3. Girl C, continued to 
work on her game, 
made some excellent 
progress and asked 
me some technical 
how to questions. 
4.  Girl B came to 
class after two weeks. 
She worked on her 
“moving” objects more 
and also decided to 
make a maze. 
 
5. Since more number 
of girls turned up this 
time, I was a bit 
relaxed. 
4/8 1. Help the regular girls with their 
games. 
2. Spend personal time with each 
one and understanding their 
frustration and helping them to add 
additional features 
3. Action Plan changed due to last 
week: Introduce any new girls to 
AgentSheets, as I saw from last 
week, that the new girls who come 
get lost and feel out of the group. 
4. Get a discussion environment 
going between the girls. 
1. CMS is having a 
play which is majorly 
a girl’s play. Most of 
the girls which come 
to the computer club 
were there and hence 
unable to come to the 
club. 
2.I  created an email 
list of all the girls  
3.  3 girls game to the 
computer club. Two of 
which had never seen 
Agent Sheets before. 
4. Girl A saw Alex’s 
game for soccer and 
started making agents 
and worksheet for a 
soccer game. She 
was able to identify 
the agents very 
quickly. 
5. Girl B had never 
worked with 
AgentSheets and she 
told me this story 
where she wanted to 
make a maze, she 
started working on it. 
6. Girl C continued on 
her existing game, 
she demoed her 
game to Alex. I 
helped her with how 
to go about adding 
some additional 
features she wanted 
to add to the game. 
 
1. I will email the 
girls who did 
not show up 
due to play 
and ask them 
if they have 
any questions 
2. Plan on 
asking Scott 
to get a copy 
of the games 
the girls 
made. 
3. Try and ask 
them for their 
email, such 
that I know 
keep in touch 
via email, 
they can ask 
me questions 
and also I can 
know before 
hand if they 
will come to 
next class or 
not. 
4/15 1. Give out some sort of letter to be 
signed by parents of the children, 
so that can take pictures of them 
working in Computer Club 
2. Announce Pizza/Cake on me on 
1. About 5 girls 
showed up. One girl 
was had to go to play 
so she stopped by to 
talk to me. 
1. Should finalize 
questionnaire to 
interview girls 
2. Work with girls so 
that they can identify 
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4/29. 
3. Continue on collecting emails 
from other girls. Last time it 
became evident that I don’t have 
all the emails, 
2.Girl C, finished her 
existing game and 
started working on a 
new game 
3. Girl A – redesigned 
her soccer game on 
another girls (Girl B) 
suggestion to me like 
a maze game. 
4. Girl B, redesigned 
her maze cause she 
did not like previous 
story 
5. Girl D came to the 
Computer club after 
about 2 weeks, 
initially she was 
internet surfing and 
was not interested in 
AS. However 
watching other girls 
making games, she 
soon came to be to 
give her a demo of 
AS. She soon was 
able to put her “story” 
into action- she was 
able to make agents, 
made game of dog 
escaping dog leash. 
.6. Girl E continued to 
work on her Oodie 
Maze. Her goals area 
big high using scoring 
in AgentSheets. Lets 
see how that works 
7. Taught the girls 
how they can put a 
copy of their games 
into my account 
folder. 
5 types of agents in 
their on game. 
 
4/22 1. Show the girls how to play 
Pacman. 
2. Go over 5 types of Agents  
3. Introduce them to the 
questionnaire and then ask them to 
fill it out. 
4. Interview each of the girls. 
5. Show to entire class what were 
some of the games the girls made. 
-Called Scott and he 
said: 
-No Friday Club 
-vacation of students 
-He said a bunch of 
girls had turned in the 
consent document 
from their parents. 
1. Next week I plan to 
interview each other 
girls 
2. Ask them to make 
a dump of their 
current games in my 
public folder 
3. Remember to take 
money for pizza & 
cake 
4. Remember to take 
camera for pictures 
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APPENDIX F 
STUDENT QUESTIONAIRE 
(Friday Computer Club – Centennial Middle School, Boulder, CO) 
 
Student code name: 
Interviewee: Kavita Agrawal 
Date: 
 
Q1. Describe your game, which you made in you own words? 
 
 
Q2.  What is an “Agent”/Object? 
 
 
Q.3. Identify all the Agents/Objects in your game? 
 
 
a) Identify the Goal Agent   
(Definition for Goal Agent: Goal agents are pursued by other agents. Goal 
agents may be static or mobile.) 
 
 
b) Identify Pursuer Agent 
(Definition: One or more pursuer agents may be interested in certain goal 
agents.) 
 
 
c) Identify the Path Environment Agent  
(Definition: A path environment agent enables a pursuer agent to move 
towards a goal agent.) 
 
 
d) Identify the Obstacle Agents 
(Definition: Like Path Environment Agents, Obstacle Environment Agents 
are part of an environment but they deter pursuer agents from reaching 
their goals.) 
 
 
Q.4 How do you make your Pursuer Agent go after the Goal Agent? 
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Part II 
 
 
 
Q5. Read the following game description/story and answer questions below: 
 
“You are “Pacman” in a maze full of yummy pills. Your objective is to eat as many 
pills as you can and to avoid being touched by the wandering ghosts. If you have 
collected all the 101 green points you win. If you get touched by ghost you die” 
 
 
a) Identify the “Agents”/”Object in this game? 
 
 
b) Identify: 
i. Goal Agent, if any 
 
 
ii. Pursuer Agent, if any 
 
 
iii. Path Environment Agent, if any 
 
 
 
iv. Obstacle Agents, if any 
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c) Describe in words how would you make the game? 
 
 
 
i. What “rules” would you set for each Object/Agent? 
 
 
 
 
ii. How would each Object/Agent interact with one another? 
 
 
 
 
 d) How do you make your Pursuer Agent go after the Goal Agent? 
 
 
Q6. Do you like making games? Why? Why not? 
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APPENDIX G 
Questionnaire Results/Game Screen Dumps 
(Source: Centennial Middle School, Boulder, CO) 
 
 
 
Student  A 
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Comments: The student was able to identify all the agents/objects in her game 
aswell as in Pacman. She had a good sense of on what steps she would take to 
make a game in AgentSheets. Has clear understanding on how to define an 
Object’s rules in the software by using “If..Then”. Sense of timing on how agents 
behave during a period of time can be seen. She was not able to identify both the 
Pursuer Agents in the Pacman game. She “loves” making the makes finds it fun 
and has to stop because her eyes hurt! 
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             Student D 
 
Comments: The 
female student made 
a very simple game 
with a good storyline. 
She was able to 
make this game in 2 
Friday sessions, 
without any previous 
knowledge of 
AgentSheets. She 
was able to identify 
agents and the 
related rules and 
interactions pretty 
well. She describes 
making games as 
fun. 
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Student E 
 
Comments: This female student also made a maze game. She was able to 
identify all the agents in her game and was able to describe their interactions and 
rules in the game.  She seems to have a good grip on how she would make the 
game. The most interesting part was how she describes on why she likes making 
games – because she can teach it to others, impress others and yet be able to 
have fun playing them. 
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Student C 
 
 
Comments: This girl made a pretty elaborate game where the pink girl needs to 
go get flowers and put them in the vase (kept at the other end of room) and bring 
it back, put it on her nightstand before she goes to bed. In doing so she has to 
escape the blobs on her ways which kill her on touch. This game was interesting 
as the girl did not only have a story in place but also we can see that the water 
ponds with fish in them are merely for visual appeal as aesthetic value. 
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Student B 
 
 
Comments: The female student’s game 
was not a maze and actually revolved 
around a storyline of Disney world. This 
student first made the Object/Agent and 
wanted more out of it and thus made this 
game. This is a perfect example a student 
was able to do more with the image they 
had made. From the questionnaire it is 
evident that she has a clear idea to 
identify objects and rules for each one. 
She likes to make games as it gives her a 
medium to do more with her images. 
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 APPENDIX H 
STUDENT QUESTIONAIRE 
Friday Computer Club – Centennial Middle School, Boulder, CO 
 
Student code name:  MI (submitted by email) 
Interviewee: Kavita Agrawal 
Date: 29/04/05 
 
Q1. Describe your game, which you made in you own words? 
In my game Mickey mouse has to go drink milk, then he can go play on giraffe 
slide with Minnie. Minnie is waiting for him near the milk bottle as she has 
finished her milk. 
 
Q2.  What is an “Agent”/Object? 
 
It is something which does something, its like a moving character or non moving 
 
Q.3. Identify all the Agents/Objects in your game? 
 
 
e) Identify the Goal Agent   
(Definition for Goal Agent: Goal agents are pursued by other agents. Goal 
agents may be static or mobile.) 
 
Milk bottle 
 
f) Identify Pursuer Agent 
(Definition: One or more pursuer agents may be interested in certain goal 
agents.) 
 
         Mickey mouse 
 
g) Identify the Path Environment Agent  
(Definition: A path environment agent enables a pursuer agent to move 
towards a goal agent.) 
 White carpet which was background 
 
h) Identify the Obstacle Agents 
(Definition: Like Path Environment Agents, Obstacle Environment Agents 
are part of an environment but they deter pursuer agents from reaching 
their goals.) 
 
           I did not have any obstacle agent in my game 
Q.4 How do you make your Pursuer Agent go after the Goal Agent? 
 
      By arrow keys, if -> key was pressed Mickey moved -> direction on the white 
carpet. Same for other keys 
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Part II 
 
 
 
Q5. Read the following game description/story and answer questions below: 
 
“You are “Pacman” in a maze full of yummy pills. Your objective is to eat as many 
pills as you can and to avoid being touched by the wandering ghosts. If you have 
collected all the 101 green points you win. If you get touched by ghost you die” 
 
 
d) Identify the “Agents”/”Object in this game? 
            Pacman, black carpet, ghost, green and red beans 
 
 
e) Identify: 
i. Goal Agent, if any 
The beans –red/green are all goals as Pacman has to eat 
them 
 
 
ii. Pursuer Agent, if any 
Ghost/Pacman 
 
 
iii. Path Environment Agent, if any 
Black carpet 
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iv. Obstacle Agents, if any 
Maze? 
 
 
 
f) Describe in words how would you make the game? 
               
I would make Pacman move on black carpet thru the maze by arrow keys. Ghost 
move randomly. If ghost next to Pacman then Pacman dies. If Pacman next to 
green beans than green been vanishes. If Pacman eats red beans then ghost 
becomes gray and Pacman can eat grey ghost if he is near gray ghost 
 
 
 
 
i. What “rules” would you set for each Object/Agent? 
 
Same as above 
 
 
 
ii. How would each Object/Agent interact with one another? 
 
Beans get eaten by Pacman if Pacman is above the green 
beans, ghost can eat Pacman if next to Pacman, Pacman 
can only eat grey ghost if near him. 
 
 
 
 
 d) How do you make your Pursuer Agent go after the Goal Agent? 
 
Pacman moves after green beans and red beans by arrow keys  
 
Q6. Do you like making games? Why? Why not? 
 
 
I like making games because it is fun, I can make my pictures and agents move 
and make my own story. Thank you kavi for letting me finish this at home, thank 
you fro teaching me how to make game. 
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APPENDIX I 
Annotated Bibliography 
 
 
Kafai, Y. B., 1995, Minds in Play: Computer Game Design as Context for  
              Children’s Learning. 
 
The author describes a learning experiment carried out by her called 
Game Design Project. The study was geared to make students 
producers of games rather than consumers. She concludes that learning 
through design is a unique way to construct meaning and knowledge. 
Also, given in the book are tips for future computational environments for 
children. 
 
Oppenheimer, Todd, 2003. The Flickering Mind: The False Promise of   
              Technology in the Classroom and How Learning Can Be Saved. 
 
The author, who is an investigative journalist, reports his findings of the 
lapses in the current computer education system from his visits to schools 
and meetings with teachers all across the country. He gives a very vivid 
history of the computer industry and how big computer giants got 
interested in sponsorships at school levels because of their own selfish 
interests. The book has a very anti-industry and portrays a very sad 
picture of our education system. 
 
Klawe, Maria et al, 1995, Exploring Common Conceptions About Boys in   
            Mathematics and Science Teaching. 
  
The author through his research on the type of games preferred by boys 
and investigation of common clichés found that boys have a range of 
gaming interests. Even though violent games have been popular and long 
associated as sole interests of boys. Some boys actually prefer games 
that challenge them mentally.  
 
Harriet G., Taylor et al, 1989.The Effect of High School Computer Science,  
             Gender, and Work on Success in College Computer Science. 
 
This is a paper resulting from an interesting study by two computer 
science students at the Louisiana State University. The authors research 
on new factors which might contribute to success in computer science 
such as sex, prior computer experience, work as opposed to the 
conventional mathematical ability of a student.  
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Tech Savvy. 2000. Educating Girls in the New Computer Age. AAUW  
          Educational Foundation Commission on Technology, Gender and          
          Teacher Education. 
 
A report by the American Association of University Women Educational 
Foundation (AAUW) which tries to address how we can educate the girls   
to be technology savvy. Examines why girls have reservations about 
computer classes by thinking it is a male only domain, concern over their 
existent participation. It examines girl’s preconceived ideas about 
computer games. Report includes interviews with teachers and female 
students especially in the Baltimore region. 
  
Tech Savvy. 1998. Gender Gaps: Where Schools Still Fail our Children,     
          AAUW Educational Foundation Commission on Technology, Gender  
          and Teacher Education. 
  
A report by the AAUW gives an overview of Gender Gaps which exist in 
the U.S public schools. It reports astounding tables, facts and figures 
showing how women are moving away from technology. It set forth some 
good suggestions to lessen the gap of gender inequality in schools for 
policy makers. 
 
Tech Savvy. 1995. How Schools Shortchange Girls, AAUW Educational  
          Foundation Commission on Technology, Gender and Teacher   
          Education. 
  
Is first under the highly talked about “Shortchange Girls” series of reports 
published by AAUW. It includes startling examination of how girls are 
disadvantaged in American Schools from grades k-12. It also 
recommends the educators and policy-makers aswell as concrete 
strategies for change. 
